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ABSTRACT 

Post  harvest  losses  of  fruits  and  vegetables  are  a  serious  problem,  because  of  the  rapid  deterioration  during 
handling,  transport  and  storage  in  tropical  regions.  Cucumbers  were  treated  with  Calcium  Chloride,  Sodium  Chloride 
and  Lime  juice,  with  different  steeping  time.  The  effects  of  these  chemicals  and  natural  agents  on  pre-treated  cucumbers 
were  evaluated,  by  analyzing  the  pH,  TSS,  Weight  loss  and  Shelf  life.  The  results  indicated  that,  due  to  pre-treatment 
increase  in  pH,  TSS  and  Weight  loss  was  lower,  in  cucumbers  treated  with  Calcium  Chloride  and  Sodium  Chloride  as 
compared  to  Control,  there  was  no  significant  difference  between  cucumbers,  treated  with  Lime  juice  and  control.  Shelf 
life  of  Cucumbers,  treated  with  Calcium  Chloride  with  a  steeping  time  of  5  min  was  increased  from  16  days  to  19  days, 
shelf  life  of  Cucumbers  with  steeping  time  of  10  min  was  increased,  from  16  days  to  22  days. 
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INTRODUCTION 

Fruits  and  vegetables  are  a  major  source  of  essential  dietary  nutrients,  such  as  vitamins  and  minerals 
(Sagar  and  Suresh  Kumar,  2010).  Extending  post-harvest  life  of  horticultural  products,  requires  knowledge  of  all 
factors,  that  can  cause  loss  of  quality  so  as  to  develop  affordable  technologies,  that  Post-harvest  losses  of  fresh 
fruits  and  vegetables,  minimize  the  rate  of  deterioration.  Length  of  storage,  respiration,  transpiration,  chemical 
composition,  external  appearance,  anatomical  structures,  delay  harvesting,  taste  qualities  and  other  post  harvest 
behaviors,  have  significant  impact  on  fruit  quality.  These  controllable  and  uncontrollable  factors,  affect  the 
attainment  of  maximum  quality  of  fruits  (Babalola  et  ah,  2010).  Dipping  treatments,  favor  the  dispersion  of  the 
solution  on  the  surface  of  the  vegetable  (Soliva-Fortuny  et  ah,  2003).  Pre  and  post-harvest  Calcium  applications 
have  been  used,  to  delay  aging  or  ripening,  to  reduce  post-harvest  decay  and  to  control  the  development  of  many 
physiological  disorders,  in  fruits  and  vegetables  (Conway  et  ah,  1994). 

From  the  study  of  the  effects  of  Calcium  Chloride  dip  on  the  weight  loss  and  texture  of  the  carrot  shreds, 
it  is  noted  that,  the  treatment  substantially  maintained  their  quality,  during  the  storage  period.  (Izumi  and  Watada, 
1994).  As  ripening  progressed  in  tomatoes,  bound  calcium  content  of  control  fruit  decreased,  in  contrast,  fruits 
treated  with  8%  CaCl2  had  increased,  in  the  bound  calcium  content.  It  is  also  noted  that,  an  increase  in  the 
concentration  of  Calcium  Chloride  increases  the  firmness  of  the  fruit  (Hong  and  Lee  1999).  Post-harvest 
treatment  of  pineapples,  with  Calcium  Chloride  retards  their  decay  rate  (Goncalves  et  ah,  2000).  Calcium 
Chloride,  Sodium  Chloride  and  Lime  juice  were  selected,  in  this  study  to  treat  Cucumbers.  The  aim  of  the  present 
work  was  to  determine  the  effects  of  these  agents,  on  physico-chemical  properties  and  to  increase  the  shelf  life  of 
treated  Cucumbers. 
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MATERIALS  AND  METHODS 

Selection  of  Vegetables 

Fresh  Cucumbers  were  procured  from  a  local  wholesaler,  in  Allahabad.  All  the  Cucumbers  were  cleaned  and 
sorted.  The  good  ones  were  washed  thoroughly  with  water. 

Preparation  of  Solutions  and  pre-Treatment 

Calcium  Chloride,  Sodium  Chloride  &  Lime  juice  each  3%  solutions  were  made  from  distilled  water.  The 
Selected  Cucumbers  were  dipped  in  all  the  solutions,  for  5  minutes  and  10  minutes  as  per  the  experimental  plan.  After  that, 
they  were  air  dried  under  fan  and  kept  in  baskets  at  room  temperature. 

Determination  of  pH 

To  determine  the  pH,  distilled  water  was  taken  in  a  beaker  and  the  electrode  of  the  pH  meter  was  dipped  in  the 
distilled  water,  and  reading  of  pH  meter  was  set  manually  by  knob  to  7  i.e.,  the  neutral  value.  Then,  samples  were  taken  in 
the  beaker  and  pH  was  measured,  by  dipping  electrodes  of  a  digital  pH  meter. 

Determination  of  TSS 

TSS  was  measured  using  the  Hand  Refract  meter.  A  drop  of  juice  sample  was  dropped  in  the  face  of  the  Refract 
meter.  TSS  was  noted  through  the  eyepiece  and  is  expressed  as  °Brix. 

Determination  of  Weight  Loss 

For  determination  of  weight  loss  before  storage,  three  fruits  in  each  replication  were  separately  marked  and 
weighed  on  a  digital  balance,  at  the  start  of  the  experiment  and  thereafter,  the  same  fruits  were  consistently  weighed  during 
the  storage  period.  Weight  was  calculated  by  using  the  following  formula: 

Weight  Loss  %  =  (fruit  initial  weight-fruit  weight  at  each  sampling  date/fruit  initial  weight)  xlOO 

Determination  of  Shelf  life 

The  data  recorded  during  the  course  of  the  investigation  were  statistically  analyzed,  by  the  ‘Analysis  of  variance- 
one  way  classification’.  The  significant  effect  of  treatment  was  judged,  with  the  help  of  ‘F’  (variance  ratio).  Calculated  F 
value  was  compared  with  the  table  value  of  F  at  5%  level  of  significance.  If  the  calculated  value  exceeded  the  table  value, 
the  effect  was  considered  to  the  significant.  The  significance  of  the  study  was  tested  5%  level,  to  study  the  differences  in 
the  processing  parameter  and  premix  in  composition. 

Statistical  Analysis 

After  pre-treatment,  the  Cucumbers  were  drained,  then  the  treated  and  control  Cucumbers,  were  stored  at  room 
temperature.  Shelf  life  was  calculated  by  counting  the  number  of  days,  the  Cucumbers  were  acceptable  for  use  by  visual 
observation. 

RESULTS  AND  DISCUSSIONS 

Effect  of  Chemical  &  Natural  agents  on  Physico-Chemical  Properties 
PH  of  Cucumber 

The  results  regarding  the  pH  of  Cucumber  are  shown  in  Figure  3.1.  As  the  storage  period  is  increasing,  the 
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increase  in  pH  of  Control  and  Sodium  Chloride  and  Lime  juice  treated  Cucumbers  were  more,  but  the  increase  in  pH  of 
Calcium  Chloride  treated  Cucumbers  was  less.  On  the  16th  day,  the  pH  of  Calcium  Chloride  treated  fruits,  with  steeping 
time  of  5  min  (5.61),  10  min  (5.49)  was  less  followed,  by  Sodium  Chloride  treated  fruits  with  steeping  time  of  5  min 
(5.72),  10  min  (5.62),  compared  to  the  Control  (5.74)  and  Lime  juice  treated  fruits  with  steeping  time  of  5  min  (5.74),  10 
min  (5.72).  On  the  19th  day,  Control,  Sodium  Chloride  treated  Cucumbers  with  steeping  time  of  5  min  and  Lime  juice 
treated  Cucumbers  were  degraded.  On  the  22nd  day,  Sodium  Chloride  treated  Cucumbers  with  steeping  time  of  10  min 
were  spoiled.  Calcium  Chloride  treated  fruits  with  steeping  time  of  10  min  were  recorded,  with  a  pH  of  5.76,  after  22nd  day 
they  were  spoiled. 


TO  *T1  •«  T2  ■  T3 


T0  =  Control,  Tj  =  CaCl2  Treated  Cucumbers,  T2  =  NaCl  Treated  Cucumbers, 

T3=  Lime  Juice  Treated  Cucumbers 

Figure  3.1:  Effect  of  Calcium  Chloride,  Sodium  Chloride  and  Lime  Juice  on  pH  of  Cucumber 
TSS  of  Cucumber 

The  results  regarding  to  the  TSS  of  Cucumber  are  shown  in  Figure  3.2.  On  16th  day,  the  increase  in  TSS 
ofCalcium  Chloride  treated  Cucumbers  with  steeping  time  of  5  min  (3°Brix),  10  min  (2.7°Brix),  was  less  followed  by 
Sodium  Chloride  treated  Cucumbers,  with  steeping  time  of  5  min  (3.2°Brix),  10  min  (3.1°Brix),  compared  to  Control 
(3.2°Brix)  and  Lime  juice  treated  Cucumbers  with  steeping  time  of  5  min  (3.3°Brix),  10  min  (3.4°Brix).On  19th  day, 
Control,  Sodium  Chloride  treated  Cucumbers  with  steeping  time  of  5  min  and  Lime  juice  treated  Cucumbers  were  spoiled, 
Calcium  Chloride  treated  Cucumbers  with  steeping  time  of  5  min  and  10  min,  were  recorded  with  a  TSS  of  3.4  (°Brix),  3.1 
(°Brix).  On  22nd  day,  Sodium  Chloride  treated  Cucumbers  with  steeping  time  of  10  min  were  spoiled.  Calcium  Chloride 
treated  Cucumbers  with  steeping  time  of  10  min  was  recorded,  with  a  TSS  of  3.7  (°Brix),  after  22nd  day  they  were  spoiled. 
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Treatments  with  steeping  time 

T0  =  Control,  Tj  =  CaCl2  treated  Cucumbers,  T2  =  NaCl  treated  Cucumbers, 

T3  =  Lime  juice  treated  Cucumbers 

Figure  3.2:  Effect  of  Calcium  Chloride,  Sodium  chloride  and  Lime  Juice  on  TSS  of  Cucumber 
Weight  loss  of  Cucumber 

The  results  regarding  to  the  weight  loss  of  Cucumber  is  shown  in  Figure  3.3.  As  the  storage  period  is  increasing, 
the  decrease  in  weight  of  Control  and  Sodium  Chloride  and  Lime  juice  treated  Cucumbers,  was  increased  but  the  decrease 
in  weight  of  Calcium  Chloride  treated  Cucumbers  was  less.  On  16thday,  the  weight  loss  of  Calcium  Chloride  treated 
Cucumbers  with  steeping  time  of  5  min  (10.37%)  and  10  min  (10.01%),  was  less  followed  by  Sodium  Chloride  treated 
Cucumbers  with  steeping  time  of  5  min  (10.77%)  and  10  min  (10.64%),  compared  to  Control  (10.85%)  and  lime  juice 
treated  Cucumbers  with  steeping  time  of  5  min  (10.84%)  and  10  min  (10.85%).  On  19th  day  Control,  Sodium  Chloride 
treated  Cucumbers  with  steeping  time  of  5  min  and  Lime  juice  treated  Cucumbers  with  steeping  time  of  5  min  and  10  min 
were  degraded.  On  22nd  day,  Sodium  Chloride  treated  Cucumbers  with  steeping  time  of  10  min  were  spoiled,  Calcium 
Chloride  treated  Cucumbers,  with  steeping  time  of  10  min  were  recorded  with  a  weight  loss  of  16.82%,  after  22nd  day,  they 
were  spoiled. 
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Treatments  with  steeping  time 

T0  =  Control,  Ti  =  CaCl2  treated  Cucumbers,  T2  =  NaCl  treated  Cucumbers, 

T3  =  Lime  juice  treated  Cucumbers 

Figure  3.3:  Effect  of  Calcium  Chloride,  Sodium  Chloride  and  Limejuice  on  Weight  Loss  of  Cucumber 


Shelf  Life 


The  results,  regarding  the  shelf  life  of  Cucumbers  is  shown  in  Figure  3.4.  The  shelf  life  of  Calcium  Chloride 
treated  Cucumbers,  with  steeping  time  of  5  min  (19  days)  and  10  min  (22  days)  was  more  followed  by  Sodium  Chloride 
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treated  Cucumbers,  with  steeping  time  of  5  min  (16  days)  and  10  min  (16  days)  compared  to  Control  (16  days)  and  Lime 
juice  treated  Cucumbers,  with  steeping  time  of  5  min  (16  days)  and  10  min  (16  days).  There  was  increase  in  shelf  life  of 
fruits,  treated  with  Calcium  chloride,  as  calcium  in  the  cell  wall  serves  as  a  binding  agent,  which  helps  to  maintain  the 
quality  and  extend  the  storage  life,  particularly  by  delaying  ripening  and  senescence,  as  well  as  reducing  respiration  rate 
and  physiological  disorder.  The  above  results  were  comparative  with  Bhattara  et  al.,  (2006).  There  was  no  significant 
difference  between  Control  and  Lime  juice  treated  Cucumbers. 


Treatments  with  steeping  time 

Figure  3.4:  Effect  of  Calcium  Chloride,  Sodium  Chloride  and  Lime  Juice  on  Shelf  Life  of  Cucumber 

This  investigation  confirmed  that,  Calcium  Chloride  maintained  the  quality  of  treated  Cucumbers  under  storage 
conditions.  Pre  and  post-harvest  calcium  applications  have  been  used,  to  delay  aging  or  ripening,  to  reduce  post-harvest 
decay,  and  to  control  the  development  of  many  physiological  disorders,  in  fruits  and  vegetables  (Conway  et  al.,  1994).  In 
our  study,  it  was  observed  that,  during  storage  pH  of  Cucumbers  was  increased,  because  acidity  was  reduced  during 
storage  growth  on  attainment  of  maturity  and  ripening  (Upadhyay  et  al.,  1994).  Increase  in  pH  of  Calcium  Chloride  treated 
cucumbers  was  less,  compared  to  control  and  other  treatments.  The  results  were  compared  with  (Ferguson,  1984).  The 
increase  in  pH  might  be  due  to  the  breakup  of  acids,  with  respiration  during  storage.  The  results  are  in  agreement  with  the 
findings  of  Sabir  et  al.,  2004.  The  increase  in  TSS  of  cucumbers,  treated  with  Calcium  Chloride  was  less,  as  the  presence 
of  Ca2+  ions  increases  the  cohesion  of  cell-walls  and  delay  fruit  ripening  (Demartyet  al.,  1984),  Calcium  Chloride  delayed 
fruit  ripening,  improved  resistance  to  fungal  attack  and  maintained  structural  integrity  of  cell  walls  (Lara  et  al.,  2004).  The 
reduction  in  weight  of  cucumbers,  treated  with  calcium  chloride  was  less,  but  there  was  no  significant  difference  between 
control  and  Lime  juice  treated  cucumbers.  Calcium  applications  have  known  to  be  effective  in  terms  of  membrane 
functionality  and  integrity  maintenance,  which  may  be  the  reason  for  the  lower  weight  loss,  found  in  Calcium  Chloride 
treated  Cucumbers  (Lester  &Grusak  1999). 


It  is  also  noteworthy  that,  there  was  an  increase  in  shelf  life  of  Cucumbers,  treated  with  Calcium  chloride,  as 
calcium  might  have  delayed  senescence  and  reduced  the  rate  of  respiration  and  transpiration,  thus  increased  the  shelf  life 
(Mahajan  &  Dhatt  2004). 


CONCLUSIONS 


This  research  reveals,  variations  in  physico-chemical  properties  of  Cucumbers,  during  storage.  In  terms  of  pH, 
TSS  and  Shelf  life,  these  work  shows  that,  the  effect  of  Calcium  Chloride  and  Sodium  Chloride  on  pre-treated  Cucumbers 
is  quite  beneficial.  The  data  also  suggest  that,  the  decrease  in  weight  was  less  in  Cucumbers  treated  with  Calcium  Chloride 
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and  Sodium  Chloride.  Overall,  the  results  presented  in  this  study  show  that,  Calcium  Chloride  with  steeping  time  of  5  min, 
10  min  and  Sodium  Chloride  with  steeping  time  of  10  min  was  effective,  in  increasing  shelf  life  of  fruits  and  vegetables. 
The  results  also  suggest  that,  there  was  no  effect  of  Lime  juice  on  treating  fruits  and  vegetables. 
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